Blended Learning showed in the last two decades to be one of the effective ways in education and training. We illustrate our initiative experience with blended learning in the course Calculus I. The main goals we want to achieve are improving students understanding of the course concepts, increasing the level of uniformity in this multi-sections course and enhancing students blended learning experience online and offline. Consequently, this affects positively students' academic performance. We describe and discuss the results that we achieved and the challenges we encountered in view of the initiative aims and goals. The blended learning delivery methods were through Learning Management System (LMS) as the online medium and through new offline activities inside and outside the classroom. The LMS we used is Moodle. We designed the resources and activities to cater for the learners different needs. The offline activities were chosen and designed to strengthen the weakness in students study skills based in our experience.
Introduction
Improving teaching and learning are integral part of our mission in the College of Science in Sultan Qaboos University (SQU). One of the main objectives related to teaching and learning in the college Strategic Plan 2010-2014 [1] is to provide adequate working infrastructure in many forms including e-learning. This initiative is considered to be a step in the direction of encouraging the e-learning environment in teaching and learning to complement the traditional teaching modes. Both the College of Science and Oman Accreditation Council in their documents the Strategic Plan 2010-2014 [1] and the Quality Audit Manual [2] are keen to encourage the adaptation of e-learning in teaching and learning whenever it is possible. In this paper we describe and discuss our initiative to enhance the learning experience of calculus I (Math2107) students through blending learning. The main goals we want to target by our initiative are improving students understanding of the course concepts, enhancing their blending learning experience online and offline. In addition, increasing the level of uniformity in this multi-sections course. Also, we want to improve students study skills. Hence, to improve students note taking and writing skills we aim to prepare lecture notes to be available to students in Moodle. Moodle is the Learning Management System (LMS) used by SQU. These lecture notes have definitions, theorems and some proofs and certain examples without solutions. These lecture notes are used and completed through the discussion in the class. Furthermore, we target Moodle page of the course and its usability. We aim to restructure it and add more resources and activities to it such as modules (videos), online quizzes and online help through a discussion forum. To produce some of these resources we need to collaborate with the Center of Educational Technology (CET) in SQU. The time frame we set for this initiative is 19 months. It consists of three stages. The first stage is the preparation stage where we produce most of the required resources and activities and prepare the lecture notes. We needed about 7 months to execute this stage. The second stage is the scouting stage, where we used the lecture notes in some classes and the prepared resources and activities were available in the Moodle page. The Moodle was the updated version 2. 4 and was running on a trial basis in an internal server. Therefore, this Moodle page was accessible in campus only. The duration of this stage is 4 months. The third stage is the implementation stage where the lecture notes, resources and activities were available to all students enrolled in the course Math2107. This Moodle page was accessible via the internet everywhere and at anytime. The duration of this stage is 2 academic semesters for 8 months.
Preliminaries and notations

Literature Review
Since the last two decades blended learning received a lot of attention and many universities around the globe adopted this structure for many of their courses. Over the years the definition of blended learning developed and evolved from being a mixture between e-learning and classroom learning [3] into a combinations of delivery methods designed to suit the learning needs of the diverse audience [4] . One of the main benefits of blended learning is that it prevents treating the learner as a lone learner instead it encourage the interaction between learners offline and online. In addition, it considers the different learning needs for each learner and the resources and activities are chosen to cater for these different needs in a time efficient manner for the instructor and the learner. Although there are these benefits and more but there are some challenges which face this type of learning. An article written by Jennifer Hofmann in www.trainingmag.com [5] discussed top 10 challenges of blended learning. She discussed technical, organizational and instructional design challenges. We experience some of these challenges and the details are given in the initiative stages description. Furthermore, if you manage a project involves e-learning, then you need to be aware of failure reasons for this project. This will improve your management and execution of the project. A twenty reasons are stated by M. Lynch and J. Roecker in their book [6] .
Moodle
In literature there are many definitions for learning management systems (LMS). In this paper we adopted the one given in [7] . A LMS is a software application for administration, documentation, tracking, reporting and delivery of e-learning education courses or training programs. Since most LMSs are web-based so this facilitates access to learning content and administration. LMSs are used by many academic institutions to support and complement the traditional teaching which is done in classrooms. One of many other popular features in LMSs that they extend the learning to wider population of learners. This make them suitable for big courses with multi-sections and distant learnings as well. The LMS that SQU adopted was first WebCT and then changed to Moodle. Currently, only Moodle is used by SQU. Moodle is a free open-source LMS used by educators, administrators and learners to create effective e-learning programs. It was originally established by Martin Dougiamas in 1999 and the first version was released on August 2002. The Moodle project is currently maintained and developed by Moodle HQ, an Australian company led by the founder Martin Dougiamas [8, 9, 11, 10, 12, 13] . Many colleges and universities use Moodle as the e-learning system in their teaching and learning. One reason for this is that it is an open source, where developers can make modification to its open platform based on their needs. Another reason is the very large, active Moodle community who is using the system and developing new features and enhancements. Moodle can be used to conduct courses online or to support face-to-face teaching and learning. It can also be extended with modules for assignments, quizzes, grading, certification, social and collaborative learning in an interactive manner. The Moodle interface is designed to be responsive and accessible. It can be easily used on both desktop and mobile devices. There are also a lot of features for course development and management. Moodle has also some useful features regarding online assessment and grading. Not only quizzes can be performed and graded online, different markers can be conveniently assigned to assignments and grade can be managed and controlled when marks are released to individual users. Feedback can be easily provided in line by annotating on PDF files directly within browser. All grades of students in a course can be found in the course gradebook which collects grades from various parts of the Moodle course that are assessed. The gradebook can be modified to meet the course examination criteria. There are also built in activities such as workshops and surveys that allow and encourage learners to view, grade and assess their own and other course members' work as a group. On security and privacy issues, one can teach and share information in a private space where only enrolled users can access. Moodle also has a number of ways to insure secure authentication. User access is also securely managed by defining and specifying user roles and permissions.
Method
This initiative has three stages. The goals and objectives in each stage were influenced by our teaching experience in SQU and inspired by the Seven Principles For Good Practice in Undergraduate Education paper written by Chickering and Gamson [14] . Here we describe in detail the three stages of our initiative and discuss the challenges and limitations we encountered. Further, we discuss how we dealt with theses challenges. we end this section with the statistical methodology we used to evaluate our initiative objectives and goals.
The preparation stage of the project
The first stage of the initiative was aimed to prepare all e-learning resources and activities according to the objectives we want to achieve when these resources and activities are integrated with the traditional classroom teaching to supplement it. These objectives are stated in the implementation stage. An effective blended learning is depended on what resources and activities we have for students and where and when they view and participate in them [16] . Hence, the structure of Moodle and the time frame of revealing the resources and activities in it were priorities in this initiative. We redesigned the Moodle page of the course to make it more attractive, intuitive and easy to navigate by both students and instructors. The resources that we created were diverse to suit students different learning needs. Hence, animations , colours, all design aspects and scientific contents were based on these learning needs. Some resources were focused on illustrating certain theorems with solved examples related to them. Others were aimed at certain concepts or solved examples. In the design of the Moodle page we considered grouping the resources and activities according to the subject of each chapter in the book of the course to help our students navigate the page more easily. More description and detail of the resources and activities are given below.
• Introductory quiz: the quiz title is How much do you know from Pre-Calculus? this quiz is used so that students could test how much they learnt from Pre-Calculus. Also, they could evaluate their preparation for Calculus I course.
• Overview of chapters modules: these modules give broad description about each chapter contents and relate them together.
• Guidelines pdf files for the sections in each chapter: Presentation pdf slides that contain lessons structure for each section in the chapter. They have examples questions without solutions, definitions, theorems and questions to initiate discussions in the lectures. These slides we refer to them in this paper as lecture notes as well.
• Solved examples modules: these modules illustrate solutions of certain questions in the course and by the end of the modules we post a question to be solved by students.
• Review of chapters quizzes: these quizzes are built from true and false and multiple choice questions of each chapter.
In addition to the above new resources and activities the Moodle page of the course have the following existing resources:
• Graphing software and web links block: contains a software to provide a learning tool which contributes towards understanding mathematical functions graphs using the Graph software, and web links to provide easy access for sites that contain resources related to the course materials for students.
• Practice problems folder: contains tests, exam questions and homework questions assigned for the course in the last few semesters with their solutions. This helps students to prepare for exams and quizzes.
• Review materials folder: contains some essential concepts from trigonometry, algebra, geometry and useful lists of mathematical formulas. Part of these review materials need to be reviewed before the materials of the course are presented.
• Course introduction and announcements block: contains the course outline and all announcements throughout the semester such as exams and quizzes dates and venues. After the midterm exams the exam solutions are posted here as well.
The scouting stage of the project
Once the preparation of the online learning materials had been completed, we established the online learning environment and applied it to learners interactions as a second stage. Also, this stage involved more development in the e-learning environment by creating more supportive online resources and activities. The time period that was associated with this stage is 4 months. The Moodle page was created using Moodle 2.4 and the university was running this version of Moodle in an internal server. Therefore, access to Moodle was restricted to on-campus only. This affected negatively students participation in the online activities and limited their time spend on Moodle. Hence, in the next stage we created another Moodle page of the course with all the activities and resources that we have to be accessible through the university website. This page was made by Moodle version 1.9 which is used currently by SQU. It is accessible by students via internet anytime and anywhere. To investigate students opinions about the new design of the Moodle page for the course and its new resources and activities we distributed questionnaire for some students registered in the course. We managed only to give the questionnaire to 2 sections out of 19 sections registered in the course due to time limitation towards the end of the semester. The questionnaire has four main parts focusing in different aspects of the resources and activities presented in the Moodle page of Math2107 and the design of the Moodle page itself. These parts are Course Content Features, Learning Resources, Quality of Delivery and Overall Evaluation.
Students responses to the questionnaire analysis
About 71 of students filled the questionnaire, where about 24% of them were female and 76% were male. Around 58% of the students were from college of Engineering, 35% from college of Science and just 7% were from Agriculture and Marine Sciences. Most of the students have used the Moodle for learning prior to this course except 8 of them. Out of these 8 students 6 did receive introductory information about the Moodle at this course. We analyzed students responses and we summarized them as follows. Median value of all 6 items under learning resources part is 4 (equivalent to "Agree"). Hence, Figure 1 (a) shows about 24% and 79 % of the students strongly agreed and agreed, respectively, that the solved exampled modules and other modules were helpful and useful in demonstrating concepts. Overall, the presented resources were adequate and appropriate by about 56% of the students' responses. Mode and median of all five items of quality of delivery part are at degree 4 "Agree" which give a positive indication that most of the students satisfied about the quality of the presented resources. For example, about 80% of the students agreed that ideas and concepts were presented clearly. Interestingly, 3 students commented that modules (videos) are new method of learning for them and they learn a lot from them and one student has suggested to use funny learning modules (videos) presented by students as they will attract students more and motivate them to learn. The open ended questions' analysis shows that more than 60% of the students were comfortable in using Moodle. Nevertheless, only 40 students out of 71 answered the questions related to the best feature in the course and the suggestions for improvement. About 12.5% out of 40 students commended on modules (videos) and presented topics on Moodle and around 17.5% of them liked the online quizzes, thus 7 out of 40 asked for more modules, solved exampled modules and online quizzes. Also, they asked to post in Moodle more difficult questions in order to prepare themselves to solve advanced and difficult questions during the paper exam. In addition, 15% appreciated the lecture notes and wished to have more "Guidelines of chapters sections". A number of 6 out of 40 students commended on course's organization and were very interested about the course.
3.3
The implementation stage of the project After eleven months invested in preparation and scouting stages, we were ready to implement our initiative. The first academic semester of this stage consists of 16 weeks. Every week students has 5 contact hours with their instructors. Three hours of lectures and 2 hours of tutorials. Moodle and its resources and activities were available anytime and anywhere via internet connections for enrolled students in the Moodle page of the course. We set our objectives to be oriented around students working online through Moodle resources and activities and working offline mainly in classes. In this stage we added new resources and activities in Moodle and in class. All resources and activities are designed to cater for the objectives described below. The new resources and activities which are done offline (mainly in classes) are:
1. A tutorial module on how to enrol in Moodle and the resources and activities in it. The module displayed to students in class or a link is send via student e-mails by the end of the first week of the semester.
2. In the homework assignment, one question will require the use of the Graph software. This software is available in Moodle for students to download it.
In Moodle we added the following resources and activities.
1. Online quiz-Part of the course assessments, 2. Graph software, 3. A tutorial on how to start to use the Graph software.
In the beginning of the semester students were shown in classes a tutorial module prepared to show them how to enrol themselves in Moodle page of Math2107. The module describes the resources and activities in Moodle as well. It was uploaded in Youtube and students were send the link via e-mails as well. The content in the Moodle page was classified according to the book chapters contents that the students study in this course. In the beginning of each chapter, the block for this chapter with its resources and activities is revealed to students gradually as we progress in teaching. The blocks that contain old exams and background materials were revealed to students when they first started the semester. The online assessment (online quiz) was opened for students in week 8. From week 3 we set the format of one of the review of chapters quizzes to be exactly like the online quiz. This was done to give students a chance to experience the quiz atmosphere before they do the real assessment. Students were informed about this practice quiz through their instructors and Moodle. The students participation was low. The homework assignment was uploaded in Moodle in week 9. Students had 2 weeks before submission on week 11. Some questions in it required the use of the Graph software. A link from Youtube of the tutorial module about the use of the Graph software was uploaded on Moodle prior to week 9. The new resources and activities in addition to the ones which are described in the scouting stage are used in this stage. In this stage of the initiative we aim to be able to achieve the benefits described below whether online or offline. The offline benefits are given below.
1. Improve the student note taking and writing summery skills through the usage of lecture notes.
2. Improve student Mathematical and logical argument writing skills by discussing certain problems solved by students on the board with their instructor and classmates every tutorial.
3. Improve students communication skills and team work through the group work in the tutorial.
4. Save student time since they do not copy everything from the board if they used the lecture notes in the class.
International Scientific Publications and Consulting Services
In addition, we want to achieve the following benefits if the students worked online.
1. Increase students independence since Moodle activities provide an interactive learning environment in the course outside the classroom for students.
2. Enhance students understanding for certain topics illustrated in the different types of modules resources where we cater for different learning needs.
3. Increase flexibility in the course by taking one of the course assessments online. Students take the online quiz in their own time during a period of a week.
4. Increase uniformity and consistently in the course for the students.
5. Provide a learning tool which contributes towards understanding functions graphs. This tool is the Graph software.
6. Enhance students interaction and sharing ideas with their colleagues in the course not only their classmates.
7. Provide an additional platform for students discussion of the course content outside the classrooms.
8. Encourage team work.
9. Provide a big resources reservoir of previous semesters exams and their solutions for students.
10. Provide an easy access for links that contain resources related to the course materials for students.
The benefits listed above are more descriptive compared to the initiative objectives and goals stated earlier. If our goals and objectives are achieved, consequently, the benefits will be achieved as well. In this stage we had few challenges that we tried to overcome and solve. We could use and relate to Jennifer Hofmann classification for these challenges. Many students have a kind of difficulty in using the technology when they want to do the online quiz. Some students faced a difficulty in logging out after finishing the first attempt of the quiz and started the second attempt without really realising that. For these students we gave them an extra attempt for the quiz in a computer laboratory with technical help provided. One of the organizational challenges that we had is to overcome the idea that the online assessments is not as effective as traditional classrooms assessments. Many students did not see any point of having the quiz online and they preferred to have the same quiz on paper in classroom. If we have more assessments online where students could see their progress if they done more of these assessments, then this might help in changing their prospective. Also, we faced an instructional design challenge. When we designed the resources we want students to be more interactive and engaging with them rather than being passive. Hence, in many resources we added a pause with questions after the illustration of the information to test students understanding of the topic. At the end of each semester in this stage we evaluate the resources and activities in Moodle. According to students feedback from the questionnaire and their academic performances we adjust and modify the resources and activities. Hence, evaluation was not a separate stage as it is advised by J. Soulier in [15] . We decided that evaluation is an ongoing process in the implementation stage. Therefore, in the second semester of this stage we replaced the online quiz with online exercises. A week prior to each paper quiz given in the class we open two practice online quizzes in Moodle with questions from the same material of the paper quiz. These two quizzes we refer to them in this paper as online exercises. The first online quiz has the question bank for all multiple choice questions (MCQ) related to the paper quiz. The time limit for this practice online quiz is unlimited for each trial. The second practice online quiz have three random questions from the question bank in the first practice online quiz. The duration of this quiz is six minutes for each trial. The number of trials for both practice online quizzes are unlimited. The main purpose of the second practice online quiz is for students to learn how to manage their time during the paper quiz. Note that, the paper quiz has two parts. Three MCQ and two essays questions. These three random MCQ are from the practice online quizzes. Hence, the more practice the students do, the better chances he or she have in the paper quiz.
Statistical Methodology
The tools we used to evaluate the project progress and how much did we achieve from the project objectives in its different stages are questionnaires and following the academic progression of students. We followed the academic progression of the students by analyzing their grades in different assessments aspects of the course Math2107, grade point average (GPA) of the course Math2107. The questionnaires had many parts about course content feature, learning resources, quality of delivery and overall feedback in the scouting stage. In the first semester of the implementation stage we classified the questions to the following categories. Practice activities, learning resources, online quiz (included in the course assessment), a resource related to the Graph software, quality of delivery and Guidelines of chapter sections. Most of the questions were multiple choice questions. The students rated their degree of agreement of the multiple choice questions in different parts from the questionnaires from strongly disagree (1), disagree (2), neutral (3), agree (4) and to strongly agree (5). To evaluate whether Moodle activities enhanced students' academic performance we followed a case-control type quasi-experimental design. The added new activities such as online quizzes and online exercises were given to students in the first and the second semesters of the implementation stage respectively while students in the scouting stage were not given such additional activities. We have considered the later group of students as control group and the other two groups of students (online quiz group and online exercise group) as cases or experimental groups. The academic performance of the students were measured by the grade point average (GPA) obtained in Math2107 course. Analysis of variance (ANOVA) and multiple regression techniques were employed to analyze the effects of the Moodle activities on academic performance of the students. The data for the study come from a sample of 2,109 students who took 
Results
Students responses to the questionnaires analysis
The first semester of the Implementation stage
Towards the end of the first semester of the implementation stage we posted an online questionnaire in Moodle. The students participation was low only 81 students out of 630 students registered in the course Moodle page completed the questionnaire online. Out of the 81 students 74% were males and 26% were females. Around 56% of the students were from college of Engineering, 30% from the college of Science, 10% from college of Agriculture and Marine Sciences and only 4% from college of Education and college of Law. In the beginning of the semester a link of a module illustrating how to enrol in the Moodle page of the course Math2107 was send to students via their e-mails from their instructors. About 70% of the students said they received a link of the module. While 30% said they did not receive the link. About 32% of the students agreed and strongly agreed that this module helped them in registering themselves in Math2107 Moodle page. The reason for this could be because they are used to the Moodle environment from other courses that they are registered in. Majority of students stated that they registered in Moodle in the first two weeks of the semester. Around 43% registered in week one, 36% registered in week two, 12% registered in week three, 4% registered in week four, 1% registered in week five and 4% registered after week five. Some of the comments students wrote justifying their late enrolment in Moodle are due to having technical problems in their internet network accounts or they said that they did not receive the enrolment module link. For questions related to online quizzes in the practice activities category about 51.3% of students rated their degree of agreement to the benefits of these quizzes as agree and strongly agree. These activities (online quizzes) are not part of the course assessment but they are used to test students level of preparation of the course by the beginning of the semester and they test their understanding of the contents of each chapter during the semester. The second category of questions in the questionnaire were about learning resources in Moodle. These resources ranged between theory modules, solved exampled modules, specific topics or general overview of chapters modules (videos), pdf files of English-Arabic Glossary and previous semesters exam papers with their solutions. Around 53.5% of students agreed International Scientific Publications and Consulting Services and strongly agreed about the usefulness of these learning resources to them during the course. The students responses to the questions related to the quality of delivery of Moodle resources such as the clarity of sound and language used or were the colours and animation stimulating to them are 50.6% were in the positive side of the scale. While 33.7% were neutral. The Guidelines of chapter sections (lecture notes) were posted in Moodle for all students but only one instructor decided to use them in classroom teaching. Hence, when students were asked to rate their degree of agreement of the following: the Guidelines were clear and useful, the questions in the Guidelines were useful and the Guidelines helped students to organize their thoughts and writing the percentages of their responses of agreement and disagreement are close which indicate uncertainty. About 37.3% of students disagree and strongly disagree, 17.9% were neutral and 44.8% of them agree and strongly agree. In this semester we used one online quiz to be counted in the course assessments. Many students for various reasons did not support this idea. Only 30.9% of students supported the idea while 69.1% did not. Although, students like the freedom in taking online quiz anytime and anywhere but they did not want it to be part of the assessments. They prefer that online quizzes be for their own practice only. About 40.7% of students did not like this freedom in the online quiz while 59.3% of them like it. Hence, in the second semester of this stage we replaced the online quiz with online exercises as part of the assessments. In this semester of the implementation stage we also started a thread in the Discussion Forum once a week as a simple way to encourage students to participate in the online discussion. A question or two (from the materials presented to them in the class in the previous week) are posted. Students are encouraged to participate and post their solutions and feedbacks are given for their answers. We were planning to ask students to explain in their own words some of math concepts. Unfortunately, very few students participated in the online discussion forum. only 4.9% out of the 81 students used the forum while the remaining 95.1% did not use it. A number of students complained that they are not used to type the math symbols using Mathematical package embedded in Moodle which was a source of discomfort for them. Due to the lack of student contribution and involvement, we decided not to continue the Discussion Forum in the second semester of the implementation stage. In the future when the course has a computer laboratory session where students could practice writing Mathematical argument and symbols. Therefore, students might participate and engage more in the online discussion forum.
The second semester of the Implemenation stage
To avoid low participation of students in the online questionnaire we distributed hard copies of the questionnaire to students in classes towards the end of the semester. Consequently, participation of students in the survey was quite satisfactory, as 450 students out of 629 students registered in the course Moodle page completed the questionnaire. More than half (55%) of the participating students were male and the rest 45% were female. Most of the students were from college of science and Engineering (44% and 43%, respectively). About 9% students occurred from college of Agriculture and Marine Sciences and only 4% from college of Education (Figure 2(a) ). Most of the students (80%) stated that they registered in Moodle in the first two weeks of the semester: 35% registered in week one and 45% registered in week two. About 18% students registered in week three and 2% registered in week four and after (2(a)). Some of the comments students wrote justifying their late enrolment in Moodle are due to waiting for results of previous semester or did not think Moodle as important. About 60% students reported that they spend one hour or less per week on Moodle page. On the average students spend nearly two hours per week on Moodle page. To facilitate students' enrolment in the Moodle page, an enrolment module was send to all students via their e-mails by their instructors. However, less than half (47%) of the students said they received the e-mail link of the module. While 53% said they did not receive the link (Figure 2(a) ). About half (49.5%) of the students agreed or strongly agreed that this module helped them in registering themselves in Math2107 Moodle page. The modal value of the degree of agreement was observed to be 4 (equivalent to "Agree"), indicating that students agree that the module about enrolment helped them to enrol in the Moodle page. About 42% students agreed or strongly agreed that the translated video on introduction to Calculus gave them a primary idea about the course topics and their application in their daily lives (Figure 3(a) ). Half of the students (50.4%) rated their degree of agreement as agree or strongly agree that the quiz on "How much do you know from Pre-calculus?" helped them to determine their level of preparation to the course at the beginning of the semester. About 70% of the students agreed or strongly agreed that the quizzes given at the end of each chapter helped them know how much they gained from the chapter. Both the median and mode of the degree of agreement on this item was 4, indicating students agreed that the quizzes given at the end of each chapter helped them know how much they gained from the chapter. The support to online quizzes and exercises seem to be high among the students as 58% students reported that they support the online quizzes and exercises. In response to a question, "Do you like the freedom in taking the online quiz anytime anywhere and any number of time?", about 78% of the students replied in the affirmative (Figure  2(a) ). This indicate that students support online quizzes and exercises for their own practice but not to be counted as assessments. The second group of questions were about the scientific materials prepared for limit of function such as formal definition of limits, limits existence, limits involving infinity and the Squeeze Theorem. About 55% to 67% of the students agreed or strongly agreed that the scientific materials prepared for limit of function was helpful for them ( Figure 3(b) ). Both median and mode of the degree of agreement of all the items related to scientific material prepared for limit of function were 4 which is equivalent to agree. About 57% of the students agreed or strongly agreed (modal value of agreement was 4) that the prepared materials on derivative of inverse function helped them to understand the concept and content better. However, most of the students (56%) remained neutral (modal value of agreement was 3) about the utility of the prepared on Newton's Method. This could be since Newton's Method section is kept for independent study by students. Students did not consider it to be included in the assessed syllabus in the exams.
(a) Percentage distribution of students' degree of agreement on prepared video about enrolment, translated video on calculus and quiz on pre-calculus.
(b) Percentage distribution of students' degree of agreement on scientific materials prepared on limit of function. The last group of questions in the questionnaire were about learning resources and activities in Moodle. These resources included: theory, solved exampled modules, old exams and their solutions, online exercise, guidelines for chapter section (lecture notes), specific topics or general overview of chapters modules and pdf files of English-Arabic Glossary. Students evaluated these resources and activities with varying degree of agreement that ranges from lowest 32% students agreed or strongly agreed for module on how to use graph software to as high as 87% students agreed or strongly agreed for old exam, their solution and practice problems (Figure 4(a) ). The modal value of the degree of agreement also ranged from 3 to 5, i.e. neutral to strongly agree. Students responses to the questions related to the quality of delivery of Moodle resources such as the clarity of sound and language used or were the colors and animation stimulating to them indicate their satisfaction. Among the learning resources and activities in Moodle, students rated most of the items as agree or strongly agree except the items related to guidelines (35% to 38%) and module on use of graph software (32%) (Figure 4(a) ). The poor rating of the guidelines related items might be related to the instructors' non-compliance of using the guidelines in their teaching in class. The Guidelines of chapters sections were posted in Moodle for all students but majority of instructors did not follow the guidelines in their classes in many instances. Our survey results indicate that 71% of the students reported that instructors did not follow the guideline (Figure 2(a) ). Students were asked to put forward comments and suggestions for improving the Moodle page. Among a large number of comments and suggestions provided by the students, the most important comments and suggestions are given below:
• Add more questions for practice.
• Post model solution to all chapters questions.
• Add more colors and videos of course lessons.
• Restructure Moodle page highlighting announcement, test and quizzes.
• Add topics related to real life applications.
Although, majority of students support online quizzes and exercises and like the freedom in taking them anytime, anywhere and any number of times. But they did not want them to be part of the assessments. They prefer that online quizzes for their own practice only.
Students academic performance analysis
We want to investigate the impact of online activities on the academic performance of students. Therefore, we analyzed the GPA of 3 groups of students. The the first group is the control group that had no online assessments, the second group had only one online quiz part of its course assessment and the third group had online exercises as part of its assessment. Among the 2,109 students, 89 students (4.2%) withdrew from the course. Thus, the study considered 2,020 cases for performance analysis of Math2107 course. The characteristics of the students presented in Table 1 indicate that most of the students were male (62.5%) and majority (80.9%) were from the 2011 and 2012 cohorts (Table 1) . Out of 2,020 students, 685 (33.9%) from control group, 751 (37.2%) from online quiz group and 584 (28.9%) from online exercise group. The distribution of students by GPA indicate that every 2 out of 11 (18.1%) students failed (F grade or GPA 0) in the course (Table 2) . One in ten (10%) students obtained grade A or GPA between 3.7 and 4.0. Table 3 shows the differentials of GPA in Math2107 by gender, cohorts and study groups. The overall mean GPA was 2.07. Female students obtained significantly higher average GPA than male students (2.64 vs. 1.72, p < 0.001).
Cohort of students showed significant positive association with the academic performance. Younger cohorts had higher average GPA than their older peers. The results indicate that the added new resources and activities in Moodle significantly enhanced the performance of the students. For example, students from online quiz group and online exercise group had higher average GPAs (2.06 and 2.19, respectively) than the students of control group having GPA 1.95. The difference was statistically significant (F=57.6, p < 0.001). However, this effect of groups on academic performance was unadjusted effect without controlling the effect of other covariates such as gender and cohorts. To get adjusted effect of groups on academic performance, we performed multivariate regression analysis controlling the effect of gender and cohorts. It is evident that after controlling effect of gender and cohorts, the effect of Moodle activities on academic performance, particularly the online exercise remain significant at 5% level of significance, while the effect of online quiz slightly attenuated but remain significant at 10% level of significance. Thus, we may conclude that in general Moodle activities improve student's academic performance. 
Conclusion
A study is conducted to evaluate the result of this initiative. The evaluation starts in the scouting stage and continue through the implementation stage. Some of the tools that we used in this study are questionnaires and students academic performances gained in the course from their marks in different assessments. Then an intensive analysis is conducted to evaluate the outcomes of the initiative. Students responses to the questionnaires in different semesters indicate generally that the learning resources and activities were suitable and useful to them. This suggests that these resources and activities improved students understanding of the course concepts. The quality of delivery of theses resources and activities by majority of students were appropriate. Some students commented that this was their first time to use modules (videos) as learning tools. This implies that this initiative was successful in enhancing student blending learning experience online and offline. Uniformity in the course improved since all announcements in the course were displayed in Moodle for all students and instructors. In addition, all online resources and activities were available to all students anytime and anywhere via internet connection. The academic performance analysis based on the study of students GPA in the course implies that online quizzes and exercise significantly enhanced their performance. Although, Multivariate regression analysis controlling the effect of gender and cohorts shows that factors play a role in student improved GPA. But we suggest that to rule out their effects we may need to run the initiative for a longer period of time.
